Use of o-phenanthroline as a reagent for determination of sialic acids was proposed by a previous investigator. This method was based on an increase in absorbance at 307 nm that occurred when solutions of o-phenanthroline and various sialic acids were mixed. It was postulated that the increased absorbance was a result of formation of specific complexes.
Using N-acetylneuraminic acid, we found no evidence for complex formation.
Our results indicate that the observations of the previous investigator resulted from shifts in the pH of the medium rather than from formation of specific complexes. Therefore o-phenanthroline is not a specific reagent for sialic acids and its use is not recommended.
Our interest in the serum concentrations of sialic acids (N.acetyl-, N-glycolyl-, N,O.diacetylneuraminic acids) associated with certain pathological states prompted us to investigate the use of a recently reported method (1) for direct quantitative determination of these substances. This method was based on a change in absorbance at 307 nm that occurred when sialic acids, either bound or free, were mixed with aqueous 1,10-phenanthroline (o-phenanthroline). It was suggested that the observed change in absorbance resulted from formation of specific sialic acidphenanthroline complexes. The o-phenanthroline method appeared to have the advantage that it could be used without a hydrolysis step to free the sialic acids from their native glycoprotein and glycopeptide states, a step required in most commonly used methods for determining sialic acid in biological materials (2 We have found, however, that the results obtained from the o-phenanthroline method are spurious, in that the increase in absorbance at 307 nm associated with increasing concentrations of N.acetylneuraminic acid (NeuNAc) in the presence of o-phenanthroline results, not from the formation of a specific complex, but instead because a shift in the pH of the medium causes a concomitant increase in the protonated form of o-phenanthroline.
We found no evidence for an o-phenanthroline-NeuNAc complex.
Materials and Methods
NeuNAc (Sigma Type IV) and o-phenanthroline (Fisher A.C.S. Certified) were used without further purification. All other acids and salts were reagent grade. Water was doubly distilled.
We prepared solutions containing 10-100 ig NeuNAc per milliliter of a mixture of o-phenanthroline (50 mg/ liter) and NaC1 (50 mmol/liter), and measured their absorbances at 307 nm vs. a blank consisting of the solvent mixture only. The absorbance of the blank was 0.27. These measurements were made with a Beckman DU spectrophotometer, with 1.0-cm cells (slit width, 0.38 mm). After each determination the pH's of the various solutions were measured. The ultraviolet spectra reported in this text were obtained with a Cary 14 automatic recording spectrophotometer.
In the scanning experiments, water was used as the blank. All experiments were performed at room temperature (25 ± 1 #{176}C). Figure 1 shows the relationship between absorbance at 3(17 nm and NeuNAc concentration.
Results
These results are in substantial agreement with those of Dim itrov (1). However, we have noted on this Figure that increasing From the data presented in Figure 2 , we estimated the pK0 of the o-phenanthrolinium ion through the application of equation 2.
The value obtained from our experiments (pK5 = 5.06) agrees closely with the value previously reported by Krumholz (3) (pKa 4.92).
The o-phenanthroline method has been cited in a recent review article concerned with the chemistry of serum glycoproteins (4) . On the basis of our results we would caution the reader against using this method in experiments where there is any possibility of the presence of other acids or in experiments performed at a fixed pH. The use of o-phenanthroline as originally proposed cannot be recommended.
